Is the stiffness of human muscle and tendon structures related to muscle fiber composition in vivo?
The aim of the present study was to investigate the relationship between estimated muscle fiber composition (time-to-peak twitch torque; TPT) and muscle stiffness under passive and active conditions as well as stiffness of tendon structures in human plantar flexors. TPT was assessed using supramaximal electrical stimulation. Active muscle stiffness in the medial gastrocnemius muscle was calculated based on changes in estimated muscle force and fascicle length during fast stretching after 50% maximal isometric contractions. Passive muscle stiffness was also calculated from estimated passive muscle force and fascicle length during slow passive stretching. Stiffness of tendon structures was determined during isometric plantar flexion using ultrasonography. TPT did not correlate with passive muscle stiffness (r=0.039, P=0.790), active muscle stiffness (r=0.185, P=0.203), or stiffness of tendon structures (r=-0.178, P=0.477). These results suggested that the muscle fiber composition of the human medial gastrocnemius muscle was not related to the mechanical properties of muscles or tendon structures.